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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an axially asymmetric 
compound useful as an asymmetry identifying material. 
SOLUTION: The axially asymmetric compound has a crosslinked 
structure represented by formula (I) (wherein A is a ring structure 
having carbon atoms of a <36-membered ring as the main constituting 
atoms and at least one hetero atom selected from oxygen, sulfur, 
selenium, and the like; Ar is an aromatic ring compound, and Ar-1 and 
Ar-2 may be the same or different; Y and Z are each a substituent 
which forms an axially asymmetric structure between Ar-1 and Ar-2; 
R1 and R2 are each selected from hydrogen, a <30C alkyl group, an 
aryl group, and the like, and may be the same or different; and (m) is 
an integer of 5 to 1,000). 
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asymmetric compound useful as an asymmetry 
identifying material. 
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and at least one hetero atom selected from oxygen, 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The axial asymmetrical compound polymer which has the structure of cross linkage shown 
by the following general formula (I). 
[Formula 1] 



(I) 




(The passage of the following [ semantics / of each notation in a formula ].) A shows the cyclic 
structure which uses the carbon atom to 36 membered-rings as the main configuration atoms, and 
shows the structure containing one or more hetero atoms chosen from oxygen, sulfur, a selenium, 
nitrogen, phosphorus, antimony, and silicon. Ar shows an aromatic series ring compound, and even 
if Ar-1 and Ar-2 are the same, they may differ. Y and Z show the atomic group in which axial 
dissymmetry structure is made to form with Ar-1 and Ar-2. Rl and R2 are chosen from hydrogen, a 
with a carbon number of 30 or less alkyl group, an aryl group, an aralkyl radical, a hydroxy group, 
the amino group, an alkoxy group, a siloxy radical, and an acetoxy radical, and even if the same, 
they may differ, m shows the integer of 5-1000. 

[Claim 2] The axial asymmetrical compound polymer which has crown ether shown by the following 
general formula (II) as the structure of cross linkage. 
[Formula 2] 




(n shows ten or less integer among a formula, X shows oxygen or a nitrogen atom, and the semantics 
of other notations is the same as that of a general formula (I).) 

[Claim 3] The axial asymmetrical compound polymer which has crown ether shown by the following 
general formula (III) as the structure of cross linkage. 
[Formula 3] 
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Ri 




— 1 m 



( m ) 



(n shows ten or less integer among a formula, X shows oxygen or a nitrogen atom, and the semantics 
of other notations is the same as that of a general formula (I).) 

[Claim 4] The manufacture approach characterized by obtaining a general formula (I), (II), or (III) 
the axial asymmetrical compound polymer shown by the oxidative coupling reaction which is a 
general formula (I), (II), or (III) the manufacture approach of an axial asymmetrical compound 
polymer shown, and used the metal catalyst using each monomer. 

[Claim 5] The manufacture approach according to claim 4 using copper and a diamine ligand 
catalyst as a metal catalyst. 

[Claim 6] The separating medium for optical-isomer separation which uses the axial asymmetrical 
compound polymer of any 1 publication of claims 1-3. 

[Claim 7] The stationary phase for optical-isomer separation for liquid chromatography which uses 
the axial asymmetrical compound polymer of any 1 publication of claims 1-3. 
[Claim 8] The stationary phase for optical-isomer separation containing the simulated moving bed 
method which uses the axial asymmetrical compound polymer of any 1 publication of claims 1-3 for 
liquid chromatography for preparative isolation. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the separating medium for optical-isomer separation 
which uses an axial asymmetrical compound polymer with the optical activity structure of cross 
linkage, its manufacture approach, and said axial asymmetrical compound polymer. 
[0002] 

[Description of the Prior Art] It has a interest in the unique functionality originating in the higher 
order structure of a macromolecule principal chain, and an optical activity polymer has the example 
of a report of former some. 

[0003] While the polymer of optical activity methacrylic-acid triphenylmethyl is indicated by JP,56- 
106907, A, the macromolecule principal chain of this matter has the helical structure of the sense on 
the other hand and high ****** is shown, it is indicated that it is useful also as an optical-isomer 
separating medium. The polymer of an acrylic-acid amide is indicated by JP,56-167708,A, this 
matter shows big ****** based on that molecular dissymmetry to it, and it is indicated that it is 
useful as an optical-resolution agent. Furthermore, it is indicated by the Japanese-Patent- 
Application-No. No. 49238 [ ten to ] official report that optical-activity polyphenyl acetylene is 
available as an absolute-configuration discernment agent of an optical isomer. Moreover, the liquid 
crystal constituent using an optical activity polymer is indicated by JP,64-79230,A. 
[0004] The technical problem of this invention is to offer a new optically active polymer [ with a 
specific function ], manufacture approach, and using it further optical-isomer separation ingredient. 
[0005] 

[Means for Solving the Problem] This invention offers the axial asymmetrical compound polymer 
which has the structure of cross linkage shown by the following general formula (I) as a solution 
means of the above-mentioned technical problem. 
[0006] 
[Formula 4] 



(I) 




[0007] (The passage of the following [ semantics / of each notation in a formula ].) 
[0008] A shows the cyclic structure which uses the carbon atom to 36 membered-rings as the main 
configuration atoms, and shows the structure containing one or more hetero atoms chosen from 
oxygen, sulfur, a selenium, nitrogen, phosphorus, antimony, and silicon. 

[0009] Ar shows an aromatic series ring compound, and even if Ar-1 and Ar-2 are the same, they 
may differ. 

[0010] Y and Z show the atomic group in which axial dissymmetry structure is made to form with 
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Ar-1 and Ar-2. 

[001 1] Rl and R2 are chosen from hydrogen, a with a carbon number of 30 or less alkyl group, an 
aryl group, an aralkyl radical, a hydroxy group, the amino group, an alkoxy group, a siloxy radical, 
and an acetoxy radical, and even if the same, they may differ. 
[0012] m shows the integer of 5-1000. 

Furthermore, this invention offers the axial asymmetrical compound polymer which has crown ether 
shown by the following general formula (II) as the structure of cross linkage as other solution means 
of the above-mentioned technical problem. 
[0013] 
[Formula 5] 



[0014] (n shows ten or less integer among a formula, X shows oxygen or a nitrogen atom, and the 
semantics of other notations is the same as that of a general formula (I).) 

This invention offers the axial asymmetrical compound polymer which has crown ether shown by 
the following general formula (III) as the structure of cross linkage as a solution means of the above- 
mentioned technical problem. 
[0015] 
[Formula 6] 



[0016] (n shows ten or less integer among a formula, X shows oxygen or a nitrogen atom, and the 
semantics of other notations is the same as that of a general formula (I).) 
Moreover, this invention offers the optical-isomer separation ingredient which consists of the 
manufacture approach of the axial asymmetrical compound polymer each above-mentioned 
invention, and an axial asymmetrical compound polymer of each above-mentioned invention as a 
solution means of a technical problem besides the above. 



[Embodiment of the Invention] The axial asymmetrical compound polymer which has a general 
formula (I), (II), or (III) the structure of cross linkage shown is as each above-mentioned general 
formula, and the detail of each notation in each general formula is as follows. 
[0018] the cyclic structure to which A uses the carbon atom to 36 membered-rings as the main 
configuration atoms — the cyclic structure of six to 36 membered-ring may be shown preferably, and 
two or more cyclic structures may be formed. 

[0019] In cyclic structure, one or more hetero atoms, such as oxygen, sulfur, a selenium, nitrogen, 
phosphorus, antimony, and silicon, are contained. Moreover, although you may have polar functional 
groups, such as a carbonyl group, an ester group, an amide group, a hydroxy group, a carboxyl 
group, and an amino group, especially a desirable thing is the nitrogen atom arranged by the regular 
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intervals currently called the oxygen atom arranged by the regular intervals currently called crown 
ether, and chestnut PUTANTO, and it is crown ether structure that it is especially suitable. 
[0020] Ar shows an aromatic series ring compound and shows the aromatic series ring compound of 
carbon numbers 6-14 preferably. As long as Ar-1 and Ar-2 are the structures where may differ even 
if the same, and have a substituent Rl or R2, respectively, and axial dissymmetry structure is formed 
with the rotation obstruction of Ar-1 and Ar-2 of the steric hindrance by existence of these 
substituents, what kind of structure is sufficient as them. 

[0021] Y and Z can show the group in which axial dissymmetry structure is made to form with Ar-1 
and Ar-2, and can mention 1, the thing which forms a T-binaphthyl unit, 6, the 6 f -dimethyl -1, the 
thing that forms a T-biphenyl unit. 

[0022] Rl and R2 are chosen from hydrogen, a with a carbon number of 30 or less alkyl group, an 
aryl group, an aralkyl radical, a hydroxy group, the amino group, an alkoxy group, a siloxy radical, 
and an acetoxy radical. Although you may differ even if Rl and R2 are the same, the same thing is 
desirable and a hydroxy group, an alkoxy group, or an acetoxy radical is desirable. X shows oxygen 
or a nitrogen atom and is an oxygen atom preferably. 

[0023] m -- the integer of 5-1000 -- being shown - desirable - 10-1000 - it is the integer of 10-500 
in respect of the ease of handling more preferably, n shows ten or less integer and shows the integer 
of 2-6 preferably. 

[0024] The axial asymmetrical compound polymer shown by the general formula (I) - (IQ) can be 
obtained by the repeat polymerization which applied the oxidative coupling reaction which used the 
metal catalyst using each monomer to which the configuration unit shown by the general formula (I) 
-(III) is led. 

[0025] As long as a metal catalyst is a metal in which an oxidative coupling reaction is made to 
trigger, what kind of thing is sufficient as it, and the valence metal which the oxidation state went up 
also with the zerovalent metal is sufficient as it. 

[0026] Especially as a metal, transition metals are desirable, and copper, nickel, etc. which are 
known for being more suitably used for an Ullmann reaction etc. are desirable. Be [ what is 
necessary / just although an oxidation number is usually used as a counter anion of a ****** cation 
as a counter anion to the metal more than univalent ], atomic-group anions, such as a halogen anion 
specifically represented by a chlorine anion and the bromine anion, a hexa fluorophosphoric acid 
anion, a perchloric acid anion, a tetrafluoroboric acid anion, and a trifluoro methansulfonic acid 
anion, are sufficient. 

[0027] There may be a ligand or there may be. [ no ] When using a ligand, as long as it is the 
compound which has the functional group which can be configurated to a metal, the thing of what 
kind of structure may be used, and dissymmetry structure may be in the ligand itself, or you may not 
be. a metal -- coordination — a point — ****— nitrogen — Lynn — oxygen — an atom — having — a 
ligand — desirable ~ especially — two — seats — more than — a coordination position — having had — 
a ligand — further -- being desirable -- the — inside — ****-- copper — a metal — ** — having carried 
out — a case --****-- sparteine — the following — a formula — being shown — having — pyrrolidinyl 
« methyl - PIROJININ (PMP) ~ N — N — N — 1 — N — 1 - tetramethylethylenediamine (TMEDA) - 
** — having said — diamine — a ligand — being suitable . 



[0029] Although it is desirable to perform the repeat polymerization reaction by the oxidative 



[0028] 
[Formula 7] 




(+)PMP 




TMEDA 
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coupling reaction under nitrogen-gas-atmosphere mind or an oxygen ambient atmosphere, you may 
carry out under an air ambient atmosphere. Moreover, in the case of a liquid, a monomer can 
perform a polymerization reaction also on non-solvent conditions by ordinary temperature and 
ordinary pressure, but as a reaction solvent used when it is a solid-state, if a mold high molecular 
compound can be dissolved, it can be used. They are toluene, a tetrahydrofuran, chloroform, a 
methylene chloride, a methanol, etc. more desirably. 

[0030] Monomer concentration suitable [ the raw material monomer concentration at the time of 
performing an oxidative coupling polymerization reaction / at the time of performing a 
polymerization in a reaction solvent, although the concentration from 0.01 mmol/L (solvent) to non- 
solvent conditions is used ] has a desirable density range used as 1 mmol/L - 10 mol/L among a 
reaction solvent. The operating concentration of a metal catalyst has a desirable density range used 
as 0.0001 mmol/L - 1 mol/L among reaction mixture, and its range of 0.1 mmol/L - 1 mol/L is more 
desirable. 

[0031] When adding a ligand to reaction time, although what kind of concentration is sufficient as 
long as it is the concentration dissolved in a polymerization solvent about an upper limit, as for the 
amount, it is desirable to use it in the range of an amount the amount of 100 times -1/100 times to 
the number of metal catalyst mols, and its range of the amount of 10 times - 1 / the amount of 10 
times is more desirable. 

[0032] Although what kind of optical-isomer compound is sufficient as the compound for 
discernment at the time of using the polymer of this invention as a dissymmetry discernment 
ingredient, the optical isomer in which a structure-of-cross-linkage part and interaction are especially 
possible is desirable. 

[0033] Although the axial asymmetrical compound polymer of this invention is applicable as an 
ingredient with dissymmetry discernment functions, such as optical isomer separation media and a 
sensing ingredient, it has the possibility of the application also as functional materials, such as liquid 
crystal and a non-linear optical material. 

[0034] As separation media, although it is applicable to a chromatographic support, a membrane- 
separation ingredient, a host guest separation ingredient, etc., it is especially suitable as charges of 
chromatography material, such as liquid chromatography (HPLC), a gas chromatography, thin-layer 
chromatography, and capillary electrophoresis, and application to the chromatography base material 
which aimed at the extensive aliquot which combined the liquid chromatography base material for 
preparative isolation, especially the simulated moving bed method in respect of the recognition 
ingredient to a specific molecule is desirable. 
[0035] 

[Example] Although an example is met and this invention is hereafter explained to a detail, this 
invention is not limited to these examples. 

[0036] The example 1 (manufacture of a monomer (IV), V [ (V) ], and (VI)) of manufacture 
2 and 3-dihydroxy naphthalene (32. Og, 200mmol) was put into the reaction container which carried 
out the nitrogen purge, and DMSO (200ml) was added and it dissolved. A benzyl bromide (19.0ml, 
160mmol) and potassium carbonate (27. 6g, 200mmol) were added, and it stirred at 90 degrees C for 
2.5 hours. Then, the reaction mixture was filtered and the ether washed. After the saturated 
ammonium chloride solution and the saturation sodium chloride water solution having extracted the 
obtained solution and drying an organic layer with magnesium sulfate, vacuum distillation of the 
solvent was carried out and the rough product was obtained. The column chromatography (expansion 
solvent: a hexane / ethyl acetate / chloroform) refined the obtained rough product, and 2-hydroxy-3- 
benzyloxy naphthalene (yield: 22. 7g, yield:56.8%) was obtained. 

[0037] CuCl(OH) and TMEDA (0.120g, O.515mmol) were put into the container which carried out 
the nitrogen purge, dichloromethane (275ml) and 2-hydroxy-3-benzyloxy naphthalene (12.9g, 
51.5mmol) were added, and it was made the oxygen ambient atmosphere, and stirred for 23 hours. 
Then, dilute hydrochloric acid was added, chloroform extracted, after drying the obtained organic 
layer with magnesium sulfate, vacuum distillation of the solvent was carried out and the rough 
product was obtained. The column chromatography (expansion solvent: a hexane / ethyl acetate / 
chloroform) refined the obtained rough product, and a monomer (IV) and (yield: 12.2g, yield:95.1%) 
were obtained. 
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[0038] The t-butoxy potassium (KTB) (0.573g, 5.1 lmmol) was put into the reaction container which 
carried out the nitrogen purge, and Desiccation THF (8ml) was added, and subsequently, a monomer 
(IV), and (0.849g, 1.70mmol) were added, and it stirred and dissolved. Moreover, penta 
(ethyleneglycol) di-p-toulenesulfonate (0.976g, 1.70mmol) THF (9ml) was added to the reaction 
container which carried out the nitrogen purge independently, and the solution was prepared. This 
solution was added to the previous reaction container, heating reflux was carried out, and stirring 
was performed for 4 hours. Then, after dilute-hydrochloric-acid-chloroform's having extracted this 
reaction mixture and drying the obtained organic layer with magnesium sulfate, reduced pressure 
drying of the solvent was carried out, and the rough product was obtained. The column 
chromatography (expansion solvent: a hexane / ethyl acetate / chloroform) refined this obtained 
rough product, and a monomer (V) and (yield:0.563g, yield:47.2%) were obtained. 
[0039] A monomer (V), and (0.563g, 0.803mmol) were put into the reaction container which carried 
out the nitrogen purge, and THF (10ml) was added, and it stirred and dissolved. Next, palladium 
carbon (0.1 13g, 20 mass %) was added 10%, it considered as the hydrogen ambient atmosphere, and 
stirring was performed for 23 hours. After filtering this obtained reaction mixture and washing in 
THF, vacuum distillation of the solvent was carried out and the rough product was obtained. The 
column chromatography (expansion solvent: a hexane / ethyl acetate / chloroform) refined this 
obtained rough product, and a monomer (VI) and (yield:0.216g, yield:51.7%) were obtained. 
[0040] 
[Formula 8] 




( V) 



(VI) 



[0041] (Bn in a formula shows benzyl.) The obtained monomer (VI) was isolated preparatively to R 
bodies and S bodies by HPLC, respectively. Preparative isolation conditions are as follows, 
a column ... a CHIRALPAK AD (2cmphix25cmL) eluate ... the ethanol rate of flow .... 1 H-NMR 
spectrum, the infrared absorption spectrum, and angle of rotation of 3 ml/min profit **** monomer 
(VI) are shown below. 

[0042] 1 H-NMR (400MHz, CDC13) :delta3.36-3.75 (m, 20H, and -OCH2CH20-), 7.08-7.76 IR 
(KBr):3231, 2875, 1597, 1509, 1442, 1347, 1251, 1170, 1111, 1043, 951 and 870, 7 5 0cm- 1 [alpha] 
25D=-55.8 M (CHC13, c= 1.0, R bodies), (m, 12H, C6H50H) [alpha]25D=+60.0 degree (CHC13, c= 
1.0, S bodies). 

[0043] Example 1 (manufacture of the axial asymmetrical compound polymer which used (-)- 



http ://www4 . ipdl . ncipi . go j p/ cgi -bin/tran_web_cgi_ej j e 



2/6/2006 



jp,2003-327675,A [DETAILED DESCRIPTION] 



Page 6 of 7 



sparteine as a diamine complex) 

The copper chloride II (it is 2Eq tog [ 0.207 ] and a monomer) was put into the reaction container 
which carried out the nitrogen purge, and the methylene chloride (13.4ml) was added. (-) - sparteine 
(it is 4Eq to 0.71ml and a monomer) was added, and the catalyst was prepared by stirring for 20 
minutes. Next, a monomer (VI), and (0.40g, 0.77mmol) were added, and it stirred for 24 hours. After 
the reaction mixture was dropped at the methanol (250ml), it carried out centrifugal separation of the 
obtained precipitate and the methanol washed repeatedly further, the vacuum drying was performed 
and the axial asymmetrical compound polymer shown by the following formula (VII) was obtained. 
A product analyzes with GPC and a polarimeter and shows the result in Table 1. 
[0044] 
[Formula 9] 




( vn) 



[0045] Example 2 (manufacture of the axial asymmetrical compound polymer which used (+) PMP 
as a diamine complex) 

A copper chloride I (0.01 52g and 20-mol%) is put into the reaction container which carried out the 
nitrogen purge, and they are 0.5 mol/L(+) PMP / methylene chloride solution. (0.38ml and 25-mol%) 
In addition, it was made the oxygen ambient atmosphere and the catalyst was prepared by stirring for 
20 minutes. Next, the solution which melted a monomer (V), and (0.40g, 0.77mmol) to the 
methylene chloride (6.4ml) was added to the above-mentioned mixture, and was stirred for 24 hours. 
After the reaction mixture was dropped at the methanol (250ml), it carried out centrifugal separation 
of the obtained precipitate and the repeat methanol washed further, the vacuum drying was 
performed and the axial asymmetrical compound polymer shown by the formula (VII) was obtained. 
A product analyzes with GPC and a polarimeter and shows the result in Table 1 . 
[0046] Example 3 (manufacture of the axial asymmetrical compound polymer which used TMEDA 
as a diamine complex) 

It is ****** about a catalyst by putting a copper chloride I (0.01 52g and 20-mol%) into the reaction 
container which carried out the nitrogen purge, adding TMEDA / methylene chloride solution of 
0.66M (0.29ml and 25-mol%), making it an oxygen ambient atmosphere, and stirring for 20 minutes. 
Next, the solution which melted a monomer (V), and (0.40g, 0.77mmol) to the methylene chloride 
(6.4ml) was added to the above-mentioned mixture, and was stirred for 24 hours. After the reaction 
mixture was dropped at the methanol (250ml), it carried out centrifugal separation of the obtained 
precipitate and the repeat methanol washed further, the vacuum drying was performed and the axial 
asymmetrical compound polymer shown by the formula (VII) was obtained. A product analyzes with 
GPC and a polarimeter and describes the result in Table 1 . 
[0047] 
[Table 1] 
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[0048] a): From methanol insoluble appearance weight to Calculation b : the monomer and polymer 
which were manufactured by the steric-exclusion-chromatography method (THF) in measurement 
(polystyrene conversion) c:CHC13, the example 1 of c=1.0 application 1 manufacture, and the 
examples 1-3 estimated dissymmetry discernment ability to the hydrochloride of phenylglycine 
methyl ester. The water solution (amino acid =0.025mol/L) containing the amino acid hydrochloride 
and LiPF6 of racemic modification was violently stirred for 15 minutes with the chloroform solution 
(monomer criteria = 0.0125 mol/L) of a polymer, and extract operation was performed (a monomer 
unit / amino acid = 1/2, a monomer unit / LiPF6=l/20). UV of a water layer and CD absorption were 
measured, and the concentration and optical purity (e. e.) of amino acid were determined. Moreover, 
alpha value was determined according to the following formulas. A result is shown in the following 
table 2. 
[0049] 
[Equation 1] 

= t ±m&m#<D*v*-m# c w /± % o^4-t—*& (%) 3 
ca»v^-«^(%)/a^>s;v-°^ (%) 3 



[0050] 
Table 2] 
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[0051] 

[Effect of the Invention] The axial asymmetrical compound polymer of this invention is applicable 
as an ingredient with dissymmetry discernment functions, such as optical isomer separation media 
and a sensing ingredient. 



[Translation done.] 



http ://www4.ipdl.ncipi. go jp/cgi-bin/tran_web_cgi_ejj e 



2/6/2006 



